Abstract
Introduction
Due to the unique geographical and climatic characteristics, China is the one of countries which are the most vulnerable to suffered from natural disasters, not only there are many kinds of disasters, but also the frequency of disaster occurrence is very high, A variety of natural disasters have already caused tremendous casualties and property losses for Chinese national [1] . In addition, other countries such as Japan, India, Indonesia, Haiti in recent years are repeatedly subjected to various natural disasters, which has brought serious damage for the local socio-economic development. How to do the natural disaster response well is always the focus of scholars around the world. Currently, there are a lot of literatures about natural disaster response problems, focused on disaster relief strategy [2] , the disaster management system [3] , behavior of the government relief [4] , and disaster response network [5, 6] . They focus on studying the work of natural disasters response itself and the means and methods of disaster relief, due to the special nature of natural disaster relief work that the relief environmental is subject to change , obtaining the sufficient information and knowledge of the disaster is an important guarantee for the success of natural disaster response. Therefore, the research on knowledge management of natural disaster response is particularly important.
In the turbulent fast changing environment, knowledge management is essential for the organization's operational efficiency and security, similarly, in natural disaster response, knowledge management can directly affect the efficiency and success of relief work. Currently, there are some scholars have studied the knowledge management in natural disaster response. Dongsong et al (2002) explored the knowledge management framework for the support of decision making in humanitarian assistance/disaster relief, and defined the knowledge management of disaster response: the entire process of acquisition, management, and utilization of disaster information and knowledge for the support of HA/DR operations [7] . Rouhban(2007) indicated that knowledge management and education can help communities in hazard-prone areas to gain a better grasp of the ways to cope with risk [8] . Ravindra et al (2008) studied knowledge management in earthquake risk, argued that knowledge management can effectively reduce the adverse effects of the earthquake bring to people [9] ；Mistilis and Sheldon (2006) proposed that the challenges for relief organizations in real time decision situations are how to gather relevant, timely, accurate information; how to store, organize, manage information so resources are accessed and shared; and how to reuse knowledge of past experience to facilitate current decision-making [10] .These scholars have recognized importance of knowledge management in natural disaster response and explored the principles and conceptual framework of knowledge management in disaster response from the theoretical point of view, but the problems of practical application that how to implement knowledge management of disaster response and what channels and tools for knowledge management can be relied is still not been resolved. In the relief process, due to the special characteristics of the urgency of disaster relief, the minimize of losses, and the random of environmental, the knowledge management system of disaster response should be different from the traditional KMS, which needs to be flexible enough so that can deal with a variety of unexpected conditions in complex environment of disaster.
Social media, with the function of on-line talking and exchanging, can help users exchange information, timely share information and knowledge that they have known with others and get feedback from knowledge accepters. It is rapid, informative, and flexible so that it can satisfy the demand of knowledge management system in disaster response [11] . Now, the relevant study of social media's emergency treatment to natural disaster mainly concerns on the influence of crisis to the organization and the individual, the role of on-line exchanging in the emergency prevent and treatment [12] , and the design toward public system [13] . However, it lacks the study of social media's knowledge management in disaster response, especially short of the study in knowledge sharing. Based on the above said, media's knowledge management in response to disaster will be studied, cases of media's knowledge management in Wenchuan's earthquake, Haiti's earthquake will be evaluated and media's knowledge management system in response to disaster will be built.
2.Knowledge management and social media

Knowledge management of social media
According to Wikipedia, the Web Social Media or Social Media refers to the online interactive media by the technology of World Wide Web, which integrates the technical, social interaction, as well as the text, images, video and audio together, has the functions of online communication, collaboration and information publishing, sharing and dissemination. Compared with the traditional network communication technology, social media manage the content of the connect of the conversation or interaction as an information artifact in the online environment [14] , it has the following characteristics: large number of users, amount of network information, complex source of information, quick update, wide dissemination of information [15] . Along with the development of information technology, social media has been shown a trend of diversification, the common forms include: forums, wiki, microblogging, as well as Google, YouTube, Facebook, Twitter, and so on. Social media has been widely accepted by social organizations, and these organization began to realize the potential of it [16] . Sutton et al (2008) said that the functions of social media reflected in the breadth of users' collaboration, the rapid flow of information and flexibility respond to the changes in demand [11] , it can get the different information from different individuals in short time, and use the obtained information to solve practical problems, in other words, realizing the acquisition, sharing and using of various pieces of knowledge block. From the intrinsic point of view, social media itself is a special kind of knowledge management tools, it can be more flexible, real-time and efficient compared to traditional knowledge management tools.
Knowledge sharing of social media in natural disaster
According to the needs of disaster relief work and the features of the social media, we can think that the disaster response provide an ideal environment for realizing the value of the social media's knowledge management. The success of disaster relief should be relay on the information of real disaster situation, sufficient historical experience and the right approach, etc., these information and knowledge cannot be obtained by limited individual and organization in a short time using a traditional knowledge management tool, however, social media may quickly realize these objectives. Carlile (2004) proposed that social media can help users to more expediently and efficiently share knowledge in a disaster, and proposed a "3-T" (transfer, translate, and transform) management sharing model framework used to explain the dynamic evolution process of sharing knowledge in disaster response [17] , but what's the advantages and operation mechanism of social media's knowledge management in natural disaster response and what's the challenges when we using social media to manage the information and knowledge in disaster response were not be explained. The following article will analyze the cases of the applications of social media's knowledge management in disaster response to explore these problems.
3.The application of knowledge management of social media in natural disaster response
Research methods
The examples of social media's knowledge management in natural disasters response are not uncommon, but there is little literature systematically analyzed the feasibility and operation mechanism, even if some is related to the problem, which is only limited to assumptions made and the description of the phenomenon. Combined with the purpose of this research, we will study and explore the application of social media's knowledge management in natural disaster response to confirm the advantages of social media's knowledge management for disaster relief and reveal its operation mechanism by case study method. In this paper, we selected two major cases of natural disasters from domestic and abroad: Whenchuan's earthquake in 2008 and Haiti's earthquakes in 2010.
Case description
The case of China Whenchuan earthquake
Wenchuan is located in the northwestern edge of China Sichuan Basin, the city is 84 km wide and 105 km length, the total area is 4084 square kilometers, the total population is 111,788 people. It's mainly ethnic groups are Han, Qiang and Tibetan, the population of Qiang is 29,829, which is 26.69% of the total population. On May 12th, 2008 at 2: 28 p.m. a magnitude 8.0 earthquake stuck Whenchuan, it caused widespread damage to this city, with 69,227 killed, 374,643injured and 17,923 missing, the economic loss is about 845.2 billion yuan.
After the earthquake, the Chinese government immediately set up a disaster relief command center and fully carried out the rescue work. After two days the earthquake occurred, as the harsh physical environment and the ground being the mountainous areas, relief organizations and staffs were unable to find a suitable landing place for helicopters to carry out relief work. On the morning of May 14, a local girl got the news that the relief military couldn't find the suitable locations for helicopter landing from the radio.She immediately remembered that there was a piece of open land known as "flat bell-shaped" which was suitable for airborne on the mountain behind her friend Zuo Ting's home. This girl published this information on the Baidu Bar, which is a form of social media is similar to wiki: "There is a place suitable for airborne, please rescue workers get there quickly. It is located the hilltop of Qipangou Village away from Whenchuan just 7 kilometers in the direction to Chengdu. This place is commonly named "flat bell-shaped", which is an open top flat. Most importantly, there are two roads leading directly to Whenchuan city at the food of mountain. This place is originally intended to build a temple commemorating Yu, where is suitable for helicopter landing…" ， Subsequently, this information was shared by many Baidu users, and some users provided more detailed information about this place, ultimately the relief military in command center obtained it in a short time, according to this valuable information, the relief helicopter made a successful landing in this place.
The case of Haiti earthquake
Haiti is an island nation in the Caribbean. Gaining independence in 1804, the total population is 10.033 million. Haiti is one of the world's least developed countries, in 2008, it's GDP is $ 6.943 billion, and per person is $ 790, it ranks 149th out of 182 countries on the United Nations Human Development Index. On June 12, 2010 at 4: 53 p.m. a magnitude 7.0 earthquake stuck Haiti, it caused widespread damage to this city, with an estimated 230,000 killed, 300.000 injured and over 1 million people left homeless, the economic loss is about $ 1 billion.
The earthquake destroyed the United Nations Development Programme building and the MINUSTAN( a French acronym for the UN mission to Haiti) headquarters, local rescue workers were more scattered and some were killed or injured, but in a few hours later, rescue teams from all over the world were added to the disaster relief work, the United States had took a major role in the response. U.S. Air Force rescue team set up a Microsoft SharePoint information infrastructure, it had several key features of social media: the first is to allow any member of the relief team to build their own web pages; Second, all donations were marked with the donor's name and contact information; thirdly, anyone who had a comment or additional information would know exactly who to contact for more information, or how to contextualize their response if they had information to share [14] . During the response process, the relief staff published the information of disaster situation and the relief professional knowledge on the Microsoft SharePoint information infrastructure, shared by other relief staffs. In addition, some U.S. social relief agencies developed Haiti-specific wiki pages for sharing and exchanging the disaster relief information and knowledge, so that the public can fully understand the situation to make the appropriate relief effort.
Discussion
The advantages of social media's knowledge management in natural disaster
The two cases above described social media's knowledge management activities in natural disaster response. From the cases, the social media's advantages that are different from traditional knowledge management can be easily found.
Firstly, social media can ensure timeliness of knowledge sharing. In the process of disaster relief, the most important thing is to have a comprehensive understanding of disasters. As the knowledge in traditional management system are the past experiences and existed information, its update speed of knowledge is so slow that can't satisfy the knowledge demand of disaster relief. But, media can get the newest knowledge in short period of time and quickly put it into practice that can ensure the timeliness of knowledge [18, 19] .
Secondly, social media can encourage more people to join in the activities of disaster relief. Traditional knowledge management system has its special users. It mainly works for the Disaster Management Organization and government, but other social members are out of it. However, the media can link the information of the whole society together. The information used for disaster relief will be more and the power to relieve disaster will be improved. For example, just as the general public offered the information in Wenchuan's earthquake, the bottleneck problems could be eventually resolved.
Thirdly, the social media can improve the efficiency of knowledge sharing. In the traditional knowledge management, knowledge sharing, especially the transfer of recessive knowledge can't proceed spontaneously. In general, knowledge owners wouldn't actively share their owned information with others. And knowledge acquirers don't know where find the person have the knowledge. They must work hard to find them. However social media broke the traditional fixed model of knowledge sharing. Knowledge acquirers can directly search needed knowledge and information and judge the efficiency and correctness of knowledge according to the comment. In response to disaster, the workers of disaster relief only need login in the media, and then they can quickly find the information they need. In the process of disaster relief in Haiti, the American relief team didn't take the general model of collecting information and knowledge first and then use them to make a decision, but adopted the information sharing platform which was more efficient and could be shared in the process of usage.
Operation mechanism of social media's knowledge management in natural disaster
Through the analysis of case studies, the media have its internal operation mechanism in knowledge management activities in natural disaster response. Social media has its own features in the situation of obeying the general process of knowledge management. As showed in figure 1 , firstly, social media can help users acquire information (or offer knowledge). Users, according to a common topic (or a specific disaster), publish their mastered knowledge about disaster relief work by the platform of social media in the form, like letter, picture, audio, visual screen… Secondly, social media can realize the process of sharing information and feedback. When other users have shared the information, they will have an interaction with the publisher of knowledge by using media's exchanging function, comment the offered information and knowledge, and provide their ideas and relative information. Then, social media have the feature of modifying knowledge. After the publisher of information have considered other users' comment and information offered by them, they will modify the past information, explain the question posed by other users and integrate the old information and new information. Next, providers publish the modifying knowledge on the media's platform again and repeat the process before until the knowledge being enough complete and available. If the knowledge is descriptive information without personal ideas like picture or visual screen, the modifying process can be emitted. The last feature is that social media help users share and use knowledge. Information demanders (relief workers) search their necessary knowledge by media's platform and adopt them in the activities of disaster relief by combining practical situation and the suggestions of relative experts. 
The challenges of social media's knowledge management in natural disaster response
Though the advantages of knowledge management in the activities of disaster response have being analyzed before, we can still indirectly know some exited questions and challenge through the case studies. At first, the reality of sharing knowledge can be hardly ensured. Not all the users will evaluate or concern the information and knowledge published on the media's platform by other users. In such cases, if the information offered have something wrong and then directly used by the staff of disaster relief, it will cause serious results. Besides, many users will not modify the information and ensure the reality of them after publishing them. And it is necessary to pay attention to the security of knowledge. Recently, the information provided can be easily shared by all the other users. But in the process of disaster response, not all the information should let the public know. Some particular information should only shared by the office of disaster relief and government in avoid of particular knowledge being leaked. The third disadvantage of media lacks the function of classified storage of traditional knowledge management system. Though the ordinary social media's platforms with the search function, they can't storage the knowledge and information in classification. In Haiti's earthquake, American social organization established special Wiki website where large number of information and knowledge were published, but they had not been classified storage. Users had to repeatedly search different information of the same problem.
4.The KMS framework for natural disaster response based on social media
Based on the analysis of the advantages of social media's knowledge management, operation mechanism, and existed problems and challenge in the activities of disaster response, the framework of the knowledge management system on the basis of social media's activities of disaster response was built for the purpose of offering theoretical reference for the practical problems of knowledge management in natural disaster response. Web 2.0 is the network model of a new generation, regarding the application of social software as the core and using the six degree of segmentation theory and the XML (Extensible Markup Language) and MAX technology [20, 21] . It is open and easy to use and combine social media's different functions. Therefore, this paper's knowledge management system framework set the web 2.0 as the structural basis. System framework was formed by user module, knowledge module, and function module, as shown in figure 2. User module consists of users of knowledge management system in disaster response, including organization and staff of disaster relief, government, the public and other subjects. In the process of disaster relief, they publish their information and knowledge about disaster relief by variable tools provided by web 2.0 platform and exchange with each other. At the same time, decision making department can acquire knowledge by knowledge management system in disaster response and successfully put them into practice.
Knowledge module--a series of virtual process of knowledge management system of knowledge management in disaster response, regards the operation mechanism of knowledge management system in response to disaster as the theoretical basis. It has the content of knowledge acquisition, knowledge sharing, knowledge feedback, knowledge storage, knowledge search, knowledge usage and so on, which reflect the whole dynamic process in the knowledge management system in disaster response.
Function module is mainly a series of infrastructure of knowledge management system in disaster response. It is the core of the system and includes following five parts: (1) Knowledge expression. In the process of disaster response, system users generally provide four kinds of knowledge: lecture, picture, audio, visual screen among which the later three forms is explicit knowledge, mainly the direct record of the situation of disaster. While, the lecture knowledge conclude the explicit knowledge such as professional disaster relief knowledge, objective description of the situation of disaster and the tacit knowledge like personal ideas, experiences of knowledge provider; (2) Knowledge sharing and exchanging. The web 2.0 tech combines the functions of many social media, for example, BBS, Tag, Wiki, Blog, RSS, SNS… Users can choose different way to share and exchange the knowledge of disaster relief; (3) Knowledge storage. It means to establish the center of knowledge. It is used to classify and storage the knowledge of disaster relief. That is convenient to search information about the works of disaster relief and can offer the experience and knowledge for the later work of natural disaster response. It has two parts: Knowledge Base and Knowledge Map. Knowledge Base is classified by the kinds of natural disaster, which includes the knowledge of earthquake, flood, tsunamis, drought and typhoon, etc. Knowledge Map is the guidance of the knowledge catalogue and the experts of disaster relief activities. The knowledge described by it can be dealt with, browsed, visualized. (4) Knowledge search. The staff of disaster relief and decision department can find knowledge and information from knowledge management system by search engine; (5) Authority management of knowledge. That means to make the accessing of knowledge available and set use authority of knowledge in order to ensure the security of knowledge according to the security level of knowledge and information and the role authority assignment policies in disaster response, After the natural disaster, the organization and staff of disaster relief, government, and other public publish different knowledge and information on the platform of knowledge management system in disaster response which has many functions of social media. Other users can evaluate and exchange these knowledge and information by the function of Blog, BBS, Wiki, and RSS in the system. Then, the people who publish the knowledge modify past knowledge before according to the feedback through the process of modifying and evaluation (without the modifying process in the descriptive knowledge of disaster like picture, audio, and visual screen), and then publish the knowledge on the platform again to ensure its correctness. The next step is to classify the correct information and knowledge and storage them in the Knowledge Base and establish Knowledge Map. Lastly, according to the safe degree of knowledge and classifying strategy of the role in the activities of disaster relief, authority management of knowledge should be established. Users with different authority look for the relative needed knowledge and information of disaster relief in the knowledge management system by knowledge search engine and use them in practical works.
5.Conclusion
In the paper, the subject of the study is social media's knowledge management in disaster response. Two events--Wenchuan's earthquake in 2008 and Haiti's earthquake in 2010 were selected as the case studies of social media's knowledge management. Firstly, social media's advantages of knowledge management in disaster were analyzed. The main advantages are as follows: social media can ensure the timeliness of knowledge; social media encourage more people to join in the work of disaster relief; social media can improve the efficiency of the knowledge. Besides, social media's operation mechanism of knowledge management in disaster response was analyzed. Social media has its own features in the situation of obeying the general process of knowledge management. More processes were included like knowledge exchange between users, knowledge feedback, knowledge modify. And problems existed in the social media's knowledge management in disaster response were described: firstly, the reality of sharing knowledge can be hardly ensured; secondly, it is necessary to pay attention to the security of knowledge; thirdly, social media lacks the function of classified storage of traditional knowledge management system. Lastly, social media's knowledge management system framework in disaster response was formed by user module, knowledge module, and function module and system's operation process was also analyzed.
Based on strategic and long-standing consideration, future study can be carried out from two aspects: At first, we can put the disaster response, the prevention of disaster and the construction after disaster together to build complete knowledge management system on the basis of social media' disaster management. Besides, we can explore better social media's platform which can not only collect disaster information and knowledge, but also carry out education of social relief with the technology of computer game, virtual reality and social Computing etc. [22] , the work of preventing disaster will be more simple, entertaining and normal and the public can be cultivated the awareness, skills, psychology, and culture towards emergency events.
